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(54) COATING SUBSTTTUTION HLM 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a coating substitution film for obtaining a colored injection molding for an exterior 
part of an automobile or the like having excellent appearance by using a composite film having a base layer composed of 
a specified composition. 

SOLUTION: A composite film is formed by sequentially laminating a transparent layer, a colored layer, an adhering layer 
and a base layer. The base layer, which is a component layer of a coating substitution film, is composed of a 
propylene/ethylene random copolymer (a), 1 0-300 pts.wt low-density polyethylene or a linear low-density polyethylene 
to 100 pts.wt of (a) (b), and 5-40 pts.wt. talc having an average particle diameter of 10 „m or lower to 100 pts.wt. of (a)+ 
(b). The coating substitution film has good preforming characteristics for therm ©forming, and has an excellent 
appearance after preforming, thereby it is preferably used for a molding for an exterior part of an automobile or the like 
such as a bumper, a side mold, a mud guard, a wheel cap, a spoiler or the like which requires designing characteristics. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The paint alternative film which a clear layer, a coloring layer, a glue line, and 
a base material layer are the complex films which come to carry out a laminating one 
by one, and is characterized by this base material layer consisting of following (a) - (c). 
(a) per propylene ethylene random-copolymer (b) (a) 100 weight section — low 
density polyethylene or a line — per low-density-polyethylene 10 - 300 weight 
(sections c) ((a) + (b)) 1 00 weight section — mean particle diameter — talc 5 1 0 
micrometers or less - 40 weight sections [claim 2] The paint alternative film according 
to claim 1 with which a base material layer contains ethylene and alpha olefin 
copolymerization rubber. 

[Claim 3] The paint alternative film according to claim 2 whose contents of the 
ethylene and alpha olefin copolymerization rubber of a base material layer are per [ 5 ] 
100 ((a) + (b)) weight sections - 40 weight sections. 

[Claim 4] A paint alternative film given in any 1 term of claims 1-3 whose thickness of 
this clear layer a clear layer consists of a fluororesin and thermoplastic acrylic resin, 
and is 20-100 micrometers. 

[Claim 5] A paint alternative film given in any 1 term of claims 1-4 whose thickness of 
this coloring layer a coloring layer consists of a coloring agent and thermoplastic 
acrylic resin or thermoplastic acrylic resin, and a fluororesin, and is 5-50 micrometers. 
[Claim 6] A paint alternative film given in any 1 term of claims 1-5 which have the 
layer which a glue line turns into from chlorinated-polyolefins system resin or the 
layer which consists of thermoplastic acrylic resin, and the layer which consists of 
chlorinated-polyolefins system resin. 



[Translation done.] 
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DETAILED DESCFHPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the paint alternative film for forming a 
coloring coat layer in injection molding and coincidence on the front face of the mold 
goods manufactured by injection molding in detail about the paint alternative film 
which is excellent in the appearance after shaping. 
[0002] 

[Description of the Prior Art] Although most is fabricated by injection molding, after 
automobile exterior parts made from plastics, such as a bumper and a side mall, carry 
out spray painting of the thermosetting resin coating of an acrylic denaturation 
melamine system or an acrylic denaturation isocyanate system to mold goods from 
viewpoints, such as design nature and a sex with a blemish-proof, in almost all cases, 
paint is performed by the approach of making It construct a bridge by baking. That is, 
since many processes of making it dry with a dryer were needed after applying a 
coating through the process which amounts to several steps with a paint facility 
specially in a plastics injection-molded product, there was a problem that many costs 
started in paint. Moreover, there was also a problem that there was concern on the 
station environmental sanitation of the volatile organic solvent discharge at the time 
of desiccation or environmental protection. 

[0003] This is beforehand inserted in metal mold, after preforming the compound 
sheet which consists of a configuration of a clear layer, a coloring layer, and a backup 
sheet (base material layer) in the Patent Publication Heisei No. 503077 [ two to ] 
official report, the examination for solving or mitigating such a problem in recent years 
is made, for example, irjection molding of the synthetic resin is carried out, and it 
unifies, and the method of obtaining the mold goods which prepared the coloring coat 
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layer is proposed. 

[0004] Moreover, by recently, polyolefineHzation of autoparts is progressing, in 
connection with it, many sheets with which the above compound sheets also used 
polyolefine system resin for the base material layer are required, and various sheets 
are examined. However, in the phase of heat-treatment of preforming, as for these 
compound sheets, degradation of the appearance by generating of the surface 
irregularity called SAMEHADA phenomenon tended to break out, it did not cancel 
after injection molding but this phenomenon had the problem that mold goods with 
image image clarity high as that result could not be obtained. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention improves the 
above-mentioned fault and is to offer the paint alternative film for obtaining coloring 
ir\jection-molded products, such as exterior parts for automobiles which are excellent 
in an appearance. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned problem, as a 
result of inquiring wholeheartedly, by using the complex film which has the base 
material layer of a specific presentation, this invention person etc. found out that the 
above-mentioned technical problem was solvable, and resulted in this invention. That 
is, a clear layer, a coloring layer, a glue line, and a base material layer are the complex 
films which come to carry out a laminating one by one, and the place made into the 
summary of this invention consists in the paint alternative film characterized by this 
base material layer consisting of following (a) - (c). 

[0007] (a) per propylene ethylene random-copolymer (b) (a) 100 weight section — low 
density polyethylene or a line — per low-density-polyethylene 10 - 300 weight 
(sections c) ((a) + (b)) 1 00 weight section — mean particle diameter — talc 5 10 
micrometers or less - 40 weight sections [0008] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. 
As for the clear layer which is 1 configuration layer of the paint alternative film of 
class configuration 1. clear layer this invention of a paint alternative film, what 
consists of mixture of a fluororesin and thermoplastic acrylic resin is desirable. As a 
fluororesin, although a Fori fluoride [ vinyl ], polyvinylidene fluoride, Pori ethylene 
tetrafluoride, and ethylene-ethylene tetrafluoride copolymer etc. can be used, since 
the moldability at the time of preforming is good, polyvinylidene fluoride (PVDF) is 
suitable. 

[0009] On the other hand, although methacrylic ester system resin can be made into 
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the start and various thermoplastic acrylic resin can be used as thermoplastic acrylic 
resin, it is desirable that the viewpoint of the sex with a blemish-proof on the front 
face of mold goods to glass transition temperature (Tg) is a thing 60 degrees C or 
more. As for the mixed ratio of a fluororesin and thermoplastic acrylic resin, a 
fluororesin / thermoplastic acrylic resin =20-80/20 are desirable at a weight ratio. 
[ 80-20 ] If a weight ratio is smaller than 20/80. while weatherability will fall, since 
shock resistance also falls, if 80/20 is exceeded, the sex with a blemish-proof of a 
paint alternative film is not inferior and desirable preferably. 

[0010] If 20-100 micrometers is desirable and it is thinner than 20 micrometers as 
thickness of a clear layer, it will become the inclination for a mold-goods appearance 
(especially feeling of depth) to fall, even if it makes it conversely thicker than 100 
micrometers, there is no improvement effectiveness in an appearance, physical 
properties, etc., and it is not desirable in cost. In addition to a fluororesin and 
thermoplastic acrylic resin, other synthetic resin may be blended with a clear layer in 
the range which does not spoil the purpose of this invention. Moreover, various resin 
additives can be blended if needed. 

[001 1] 2. What consists of mixture of a coloring agent and thermoplastic acrylic resin 
or thermoplastic acrylic resin, and a fluororesin is suitable for the coloring layer which 
is 1 configuration layer of the paint alternative film of coloring layer this invention from 
points, such as weatherability and pigment dispersibility. When using the mixture of 
thermoplastic acrylic resin and a fluororesin, it is desirable to make it a fluororesin 
become below 90 weight sections to the total quantity 100 weight section of 
thermoplastic acrylic resin and a fluororesin. Since sufficient adhesion with the base 
material layer through a glue line will become is hard to be obtained if fluororesins 
increase in number more than 90 weight sections, it is not desirable. 
[0012] As a fluororesin and thermoplastic acrylic resin, what was mentioned above "1. 
a clear layer'' can be used. As a coloring agent used for a coloring layer, carbon black, 
titanium oxide, kaolin clay, a zinc white, red ocher, Permanent Red, a molybdenum 
orange, cobalt blue, ultramarine blue, a copper phthalocyanine blue, manganese violet, 
etc. are mentioned that what is necessary is just to choose out of an inorganic 
pigment, an organic pigment, etc. These pigments can be used even if, and it combines 
two or more sorts. Moreover, in order to take out a metallic tone and pearl tone, an 
aluminum flake and a pearl pigment may be added to the above-mentioned pigment. 
[001 3] Although the loadings of a coloring agent change with color tones made into 
the class and the purpose of a coloring agent, they are usually per [ 0.1 ] resinous 
principle 100 weight section - 50 weight sections extent The thickness of a coloring 
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layer has desirable 5-50 micrometers. Since the color of the part lengthened in 
preforming will sen/e as the inclination to change a lot if thickness is thinner than 5 
micrometers, it is not desirable. Moreover, even if it makes it thicker than 50 
micrometers, the improvement effectiveness in the engine performance is small, and 
is not desirable in cost. In addition to a fluororesin and thermoplastic acrylic resin, 
other synthetic resin may be blended with a coloring layer in the range which does not 
spoil the purpose of this invention. Moreover, various resin additives can be blended if 
needed. 

[0014] 3. What is necessary is just to fully paste up a base material layer and a 
coloring layer as a synthetic-resin component which forms the glue line which is 1 
configuration layer of the paint alternative film of glue line this invention. As such a 
thing, chlorinated-polyolefins system resin (these acrylic conversion resin is included), 
such as chlorinated polyethylene and chlorination polypropylene, is suitable. Moreover, 
a layered product is sufficient as it, this glue line has the desirable layered product 
which has the layer which consists of the layer and chlorinated-polyolefins system 
resin which consist of thermoplastic acrylic resin as such a thing, and its layered 
product which especially consists of two-layer [ these ] is desirable. 
[0015] Especially as chlorinated-polyolefins system resin used for a glue line, 
chlorination polypropylene is desirable. As thermoplastic acrylic resin, what was 
mentioned above "1. a clear layer" can be used. The layer which consists of 
thermoplastic acrylic resin when a glue line is the layered product which has the layer 
which consists of the layer and chlorinated-polyolefins system resin which consist of 
thermoplastic acrylic resin is made into the side which touches a coloring layer, and 
the layer which consists of chlorinated-polyolefins system resin is made into the side 
which touches a base material layer, and. as for thermoplastic acrylic resin, it is 
desirable to make it the same synthetic resin as what is used for a coloring layer. 
Moreover, it is desirable to choose suitably with the presentation of a base material 
layer also about chlorinated-polyolefins system resin. 

[001 6] As for the thickness of a glue line, it is desirable that it is 3-30 micrometers. 
Furthermore, in addition to chlorinated-polyolefins system resin and thermoplastic 
acrylic resin, other synthetic resin may be blended with a glue line in the range which 
does not spoil the purpose of this invention. Moreover, various resin additives can be 
blended if needed. 

[0017] 4. The base material layer which is 1 configuration layer of the paint alternative 

film of base material layer this invention consists of following (a) - (c). 

(a) per propylene ethylene random-copolymer (b) (a) 100 weight section — low 
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density polyethylene or a line — per low-density-polyethylene 10 - 300 weight 
(sections c) ((a) + (b)) 1 00 weight section — mean particle diameter — talc 5 10 
micrometers or less - 40 weight sections [0018] The content of the ethylene of a 
propylene ethylene random copolymer has 1-10 desirable % of the weight, and its 2 - 
6 % of the weight is especially desirable, low density polyethylene or a line — per 
propylene ethylene random-copolymer 100 weight section, when fewer than 10 weight 
sections, the molding-temperature range of preforming of a paint alternative film 
becomes [ low density polyethylene ] narrow, and a moldability worsens. On the other 
hand, when [ than the 300 weight sections ] more, while adhesion with the 
injection-molding resin of business, such as automobile exterior parts, worsens, 
thermal resistance and rigidity fall. If the rigidity of a film is low, the configuration 
holdout of a preforming article will worsen and will pose a problem at the time of 
injection molding, low density polyethylene or a line — the loadings of low density 
polyethylene — per [15] propylene ethylene random-copolymer 1 00 weight section - 
the 100 weight sections — the 20 - 100 weight section is especially desirable, and 
further 25 - 60 weight sections are more desirable. 

[0019] the mean particle diameter of the talc blended with a base material layer — 10 
micrometers or less — desirable — 5 micrometers or less — it is — loadings — per 
[ 5 ] 100 ((a) + (b)) weight sections - 40 weight sections — it is 10-30 weight section 
preferably. If the mean particle diameter of talc is larger than 10 micrometers, the 
appearance of the paint alternative film after shaping will fall, and even if there are 
more loadings of talc than 40 weight sections, the appearance after shaping falls. It is 
useful also from a viewpoint of the configuration holdout of a preforming article to 
carry out the amount combination of specification of the talc of the above-mentioned 
specific particle diameter, in order to also give the rigid improvement effectiveness of 
a film. 

[0020] Furthermore, it is desirable to blend ethylene and alpha olefin copolymerization 
rubber with it, in order to raise the shock resistance required of autoparts, such as a 
bumper, in a base material layer. Per [ 5 ] 1 00 ((a) + (b)) weight sections - 40 weight 
sections are desirable still more desirable, and the loadings of this copolymerization 
rubber are 1 0 - 20 weight section. If the shock-proof improvement effectiveness is 
hard to be acquired and 40 weight sections are exceeded, when there are few loadings 
of ethylene and alpha olefin copolymerization rubber than 5 weight sections, while 
reducing the appearance after shaping, it is not desirable in order to reduce the 
rigidity of a film. 

[0021] What is necessary is to mention a propylene, butene-1, a pentene -1, a hexene 
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-1, octene -1, 4-methyl pentene -1, and heptene-1 grade, and just to use these one 
sort or two sorts or more as a component of the alpha olefin of ethylene and alpha 
olefin copolymerization rubber. Moreover, in order to raise the rigidity of an 
appearance and a film in a base material layer, a crystalline-nucleus agent may be 
blended, the sorbitol system crystalline-germ agent generally used for polyolefine 
system resin as a crystalline-germ agent — useful — loadings — per [ 0.1 ] resinous 
principle 100 weight section - 3 weight sections — it is 0.2 - 1 weight section 
preferably. 

[0022] Furthermore, in addition to each above-mentioned resinous principle, other 
synthetic resin may be blended with a base material layer in the range which does not 
spoil the purpose of this invention. Moreover, various resin additives can be blended if 
needed. As for the thickness of a base material layer, it is desirable to be referred to 
as 0.1 -1mm in order to control destruction by the configuration maintenance after 
preforming, and the injection pressure at the time of injection molding, and fusion by 
the heat from injection resin. 

[0023] In manufacture this invention of a paint alternative film, each class of a clear 
layer, a coloring layer, a glue line, and a base material layer can be manufactured as 
follows. It is good for formation of a clear layer, a coloring layer, and a glue line to use 
a mold-release characteristic film. That is, sequential two coats can be carried out on 
a mold-release characteristic film with the reverse roll coat method of the 
conventional known, a comma coating method, etc., and what dissolved or distributed 
the resin which forms each class to the organic solvent can be formed. When 
thickness is thin, the gravure coat method can also be used. Moreover, it is possible to 
form also by extrusion molding depending on the class of synthetic resin to choose. 
[0024] What is necessary is just to film-ize a base material layer by the T-die 
extrusion method of the conventional known etc. After carrying out a laminating by 
heat lamination at the temperature more than the softening temperature of the resin 
which used for the glue line mold-release characteristic film/(a clear layer / coloring 
layer / glue line) formed by the above-mentioned approach, and a base material layer, 
a mold-release characteristic film is exfoliated and the paint alternative film of this 
invention is obtained. As a mold-release characteristic film, points in the case of a 
heat lamination, such as thermal resistance, to a polyethylene terephthalate film is 
suitable. 

[0025] Next preforming of the paint alternative film obtained by the shaping 
above-mentioned approach of the components (mold goods) using a paint alternative 
film is carried out by thermoforming, and it is used as the three-dimension Plastic 
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solid (preforming article) of the target components and the configuration where it 
corresponded. As thermoforming, although the shaping approaches, such as a vacuum 
forming, pressure forming, and vaccum pressure sky shaping, are suitable, especially a 
vacuum forming is simple and desirable. 

[0026] After heating a paint alternative film in a vacuum forming using a far-infrared 
ceramic heater from both sides, for example. By moving metal mold vertically and 
horizontally, contacting some heated paint alternative films to metal mold, and 
carrying out vacuum suction of the air between this film and metal mold through the 
vacuum hole opened in metal mold The approach of making stick and fix a paint 
alternative film plane to metal mold, carrying out size enlargement, and carrying out 
cooling solidification by the forced-cooling method by a blower etc. is suitable. 
[0027] Moreover, spraying air from the direction in contact with metal mold, and 
blowing up the film after this heating in the shape of a semi-sphere before vacuum 
suction, after paint alternative film heating, in order to make elongation of the film at 
the time of a vacuum forming into homogeneity by the entire component, there is also 
the approach of fabricating and it is suitable for components with a diaphragm deep 
[ especially ]. Next, after injection molding of the components using the obtained paint 
alternative film inserts this preforming article in the injection molding die of the pair 
which has a mold cavity with the front face ground to the degree of hardness of high 
gloss by hard [ which is a configuration corresponding to the configuration of the 
preforming article of the three dimension which preforms as mentioned above and is 
acquired, and does not have surface discontinuity ], it closes metal mold, iryects and 
pours in melting resin, and performs it. In this case, it is necessary to consider so that 
the preforming article fixed in metal mold may be turned over from metal mold or it 
may not move. Moreover, in order that the resin injected and poured in may protect 
turning to a mold cavity side from a preforming article from the gate, and in order to 
prevent generating of Siwa by weld, it is necessary to also consider the class of gate, 
a number, a location, a direction, and a configuration. Although a direct gate, a 
submarine gate, etc. are good and need to take into consideration the fluidity of the 
configuration of components, and injection resin etc. as the number of the gates 
especially as a class of gate, considering as one point is desirable. After injecting and 
pouring in melting resin, it cools and the components with which the mold was opened, 
mold goods were taken out. and the above-mentioned preforming article was built into 
one as a coloring coat layer are obtained. 
[0028] 

[Example] Hereafter, although this invention is explained based on an example, this 
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invention is not limited by the following examples unless the summary is exceeded. 
[0029] The layered product was produced by carrying out sequential two coats so 
that it may become the configuration of a publication in Table -1 on the production 
mold-release characteristic polyester film of the production 1 (a clear layer / coloring 
layer / glue line) of examples 1-5, the example 1 of a comparison - 6a paint 
alternative film. Each class was formed by the reverse roll coat method, after 
dissolving or distributing the constituent given in Table -1 into toluene, a methyl ethyl 
ketone, gamma-butyrolactone, or such mixture, respectively. 

[0030] 2) By the presentation given in the production table -2 of a base material layer, 
it film-ized by the T-die extrusion method so that it might become 0.5mm in thickness, 
and the base material layer was obtained. 

After carrying out the heat lamination of the base material layer obtained by (2) at the 
glue line side of the layered product obtained by 1) by the temperature of 150 degrees 
C, and the pressure of 1 0kg/cm, mold-release characteristic polyester film was 
exfoliated and the paint alternative film was obtained. 

[0031] b) After evaluating the vacuum-forming possible temperature requirement of 
the paint alternative film obtained with the shaping a of components, the vacuum 
forming was carried out at proper temperature and the preforming article of the 
configuration of drawing 1 was produced. Specifically, vacuum-forming temperature is 
160 degrees C in 140 degrees C and the examples 2 and 3 of a comparison in 150 
degrees C and an example 5 in examples 1-4 and the examples 1, 4-6 of a comparison, 
respectively. 

[0032] In addition, the near magnitude of a preforming article is 1 50mm of longitudinal 
directions, the 70mm of the directions of a short hand, and the 8mm of the thickness 
directions. After inserting the produced preforming article in the cavity side of a 
injection molding die and fixing, a mold clamp meal and polypropylene resin (Japan 
Polychem BC2E) were injected, and components vyere obtained. 

[0033] c) The vacuum-forming possible temperature requirement was evaluated using 
the evaluation mold (vacuum forming public funds mold) of the evaluation 1 
vacuum-forming nature evaluation contraction ratio 0.5 of components, and the result 
was indicated to Table -3. The evaluation result is as follows. 
A moldability is good. O > *♦ > x Moldability (molding-temperature range **) 
(moldinff-temperature range **) 

[0034] 2) About the components obtained by the appearance evaluation b of 
components, an appearance, 60-degree gross, and image image clarity were evaluated, 
and the result was indicated to Table -3. In addition, a valuation basis and the 
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measuring method are as follows. 

- Appearance : viewing estimated ten steps. 

SAMEHADA Nothing <- 10. 9...2. 1-> SAMEHADA Work and 60 degree gross: Suga 
Test Instruments Co., Ltd. make Handicap glossmeter HG-268 use and image image 
clarity : Suga Test Instruments Co.. Ltd. make Portable map visibility measuring 
instrument HA-NSIC Use in addition 60~degree gross, and image image clarity were 
measured in the flat-surface part of the components built into one by using as a 
coloring coat layer the preforming article of the configuration shown in drawing 1 . 
[0035] 
[Table 1] 



[0036] 
[Table 2] 
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[0037] 
[Table 3] 
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[0038] 

[Effect of the Invention] Since the preforming nature by thermoforming is good and 
excellent in the appearance after preforming, the paint alternative film of this 
invention is used suitable for mold goods, such as automobile exterior parts, such as a 
bumper of which design nature is required, a side mall, a mud guard, a wheel cap, and a 
spoiler. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective view of the preforming article of the paint alternative film 
of this invention 



[Translation done.] 
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> (pvDF) tmmxtei. 
[ooog] »prii147'<?y;ufflMtLTi*. y 

^^y^u^xxT^n^^flg^iiCtot 



(3) 
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ffif*#14(DajSA^t,. (Tg) A<6 0°C 

itT^^'jjvmfMmm^itmit. mmit-Qyymmmy'm 

^rffittr^? 'J^U«fl&=2 0~8 0/8 0~2 0*<»*L 

L^, mSH:A< 2 O / 8 O J; y /h $ L% i: . it«14A^fiT-r 
-5i:i:tl=. Wfg»ttt«T-r-5fc«)»*U<*<, 8 

[0 0 10] SMB<Dl¥^<b LTIi2 0~ 1 O 0//mA< 
»*L<. 2 0//mJ;ySlU^i:fiE»a^S (^icSg^ 

ffi) 3b<«T-r4ffiisatfty. iaici oo//mj:y»< u 
[00 11] 2. jt&ia 

u jumm tz"y mmm t (ofs-^mt^ ^ti^ iotm^ 

SttT^7 «J juSffii: 7 •:;^^Bi<7)^tt» 1 O OSfiSPlc 
S*LT7'sr3l5aiiA<9 0maffllJaTi:*-5J:3l=-r3.© 

*<^f*Ll,^, :7-vmi^ag*<9osssi5<fcy#<3S:.5i:m 

i«>»*L< JStV 
[0 0 12] ^•vmSIMST/SaWSIttT^'J^l'^agtL 
Tl±. ±IB ri. ^^Bj X'miftz=t<D^mi^i>Zti)< 

[0 0 13] «fesiifl>iE^Mtt. ^feaii(oasRi;sw 
tti>&m\z^ tjmu^ti^m'^mm^^ ^ o ommm^ 
t=y o. 1 ~5 os5«pas-eft^. SfiBoi^^its 

X.. *SEgB«)SW^^iJ5:*^'5:^,^esffl■c^fefl)^««8i^i^ 
[0 0 14] 3. ^^B 



t> & * B2t t;^m<b7K y U :? > ^^S1A^ P, -5 B t 
^*-ri.aB<*A<»*L<. ^lc;i4xe.2BA^t>36:«S 
Bt*:A<»*Ut^. 

[0 0 1 51 tt«BI=ffl«.^&4x-i>iS^<b;KU;J-UZ7-f > 

3^^lMi:Lr(*. i#i-mfg<b;Ky :^oeu>*<»*t 

Bj -C«lffct<D*fflL^«Ci:*<-C#«. ««B36<»Hr 

1£7^y;U«li&Axe>^«B$«fiB^:m-r«fi9^L. % 

m^b^ y U 7 -f >5^SBMA^ t. * * B *»«B i: It^ S 

tK y U 7 -f >IS»lil=otxT *S*tBa)ffl«l:: * U S 

[oo 1 6] ssB<o@^ii3~3 oif m-e&%a>]b<» 
*Ll^. HI=lfSBI=f*v «*<b*y:*-U7-f i/jSaiM 
Ro:!»RrMtt7^7y<>i.«8gi3*nji., ^fm^rosw^ajfe 

[oo 1 7] 4. S«B 

TIB (a) ~ (c) A^t.^S:S*.©■^?&-&. 

(a) ::/peu> • x^u>^>^rA*m$«: 

(b) (a) 1 o osssp^fcyfiffig^yx^u>* 

yx5^u>io~3oo assp 

(c) ( (a) + (b) ) 1 OOSfifiPafcy^iSffi^ 
gA^I 0/ymKlT<7J^;i'^5~4 0M»a5 

[0 0 18] ::^o t°U> • xf^^u^^v^fA^ta^t*:© 

X^U:/<D^:gfil*. 1 ~1 0fie%A<»*L<. ^1= 
2~6fia%A<»*L^^. «Sffi*yx^U>*fcl4« 

tteSS7Kyx^u>A<:^ntf u> • x^u>^>afA 
^fi^f|:l OOSSffi^f=y 1 OSa:8PJ:yii^3^t^%^ 

tj:ms.i&\±t^mi<^i. -fj. 3ooagfiPJ:y#l,^« 

Hl|ttA<«U^i:, ^<efig}KS(0JBtt«ltttA<^<'5:y. ^ 
ai«fl5^l:iFn1S t tC-S o (£SS^ y x^ u >^ tt^tt 
«SS5Kyx5^U>(OE^ai*:^aeu> ■ x^^u^^ 

ty^fJxPim^»^ o om&m^tcy) i 5~ i o oss 

gP. 1#l:2 0~1 OOSfi»A<»*U<, Hl=2 5~6 

oaaspA<j:y»*LL^. 
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[0 0 19] S*tB(::iB^-r«^;u^a)5FlS|ffi^gtt1 
( (a) + (b) ) 1 OOaa^^fcU 5-4 0M* 

fip. »*L<i±i 0-3 osfifip-ea&«» ^jv^ow^f^ 

[0 0 2 0] Si::»*rSl3li. /<>/<-«©Sl!i*»p°p 

fi^zfAOE^Sl*. ( (a) + (b) ) lOOSfiSP 

^f-Lj 5-4 OMSSP*<»*L<. 1E(C»*L<[*1 O 

=rA<Di^^«/)<5Ma^<*:y^i^)S:t^ii^. B®Stta)is] 

[002 1] x^u>- af-:4-U^<>I^S^=rA0!)cif 
U 'O-tV-i. itO'r'>-^. 4- 

t>a)1a^fcli2«fel±^fflu^^^I^at^o s«@ 

U:i-u:7^' >lla8i^cffll^e,*lTt^-5 v;nf i — 
ass(A<^fflT*. E^aii^sMiS^^' 1 oomagp^fcy 
o. 1 -3sa». »*L<tto. 2-iaagp-efc 

[0 0 2 2] ±IB&«Bifi£»lc*n7e. 
[0 0 2 3] mm^mz?^}\.L.a>Wk 

SB<;)j^fi£fcii. nm^v^ )vi^^^m^^t^i^o -r 
=i>^=3~ hifetiizj: yaiMtt:7-f ;i/Aa>±izjii*ste 

[0 0 2 4] S«Blitt*K»a>T4f-rffa3L^t||cj: 



y3?-f;i.A^b-r*tlicfcl^o ±lB»^lzJ:yj^MELfcfilS 

[0 0 2 5] aaft8:7^;uA$^fflL^fcaa (riKJKS) 

±IB:&afelcJ:y»t,4xfcMgft§:7-f;UAIi. *l::SftfiE 
fl^lc <fc y * B M lb -r ^ Wb°b it MJ6 L fcJI^tR 

[0 0 2 6] a^jSf^-ei*. m^ammftmy ^ ji^j^^ 

fcfe-s^a* ^Sdfcitr fc^m^fL^ a LrKS?l ^ 
SSF-BrTKfl^L. ^a««lcJ:^»M)ftaiJSIzJ:y)fra3 
[0 0 2 7] K^«J^^a>:7-<juAa)#i/Sfipa 

*f7-3:Sj£*ifcy. 4^lc&ya)set^aJS,Icli^^fS-c& 
mjSfl^i*. ±lBa><fcaf^1^#«f^Lrli^+t^3^7cCD 

fi&cfcy^^e7"-r-1illci5iyat?cD*|»Cfcto. ^fc. 

(i. jftfflL. M^nt^rfigff^fi&^isiydiL-hia^iijaj^ 

[O O 2 8] 



(5) 



#182 00 0-8 5 07 5 



1 ~ 5 > ttmm 1 ~ 6 



[0 0 2 9] m 

lEt-S J: 5 IcmsJeSte^ y -r -S w t J: o TfiHft^f^S 
Lfc. #Btt. ^-^t^tia- 1 (c|Btt<Dt§BE«&^ h^l.x 

[0 0 3 0] 2) £«tS(Df^SI 

S-2lciH®©li§fi£lc-c, m^o. 5mml::;S:*J:dl3 

1) -c^^ixtimswaimmsmiz (2) ■e»t)*ifcs 

*tB*. 1 5 0°C. EE* 1 O k g/ c m-e!»^ 5*^ 

[00 3 1] b) m&ooim 

[0 0 3 4] 2) ePfSiiO^SPfli 

b) ■ef|c>*ifcWaic-3U\T, «+a. 6 0* yo;^.ay: 

■ *^a : S«t J: y 1 OSKI¥flliLfc, 

•y-j'yx^c ft «-i o. 

■ 6 o' : ^issmm (») a 



Si*MI=l*. -tii-PnillfiW 1 ~ 4 . ttRfl 1,4-6 

l=fct^rl±1 5 0°C. |ISfifi9 5fCfc^,^TI*1 4 0°C, it 
m.eiZ. 3l-j3t^TI±1 eot-Cfc*. 

[0 0 3 2] ti^^ ^m&¥iaO)iS^^'t0>*i^tf\t. 
S*:;&|S11 5 0mm, S^^lSl? Ommfc<fcl/lli«*.:^iai 

eu>«8i (B*7K'J'yA (») S BC2E) 

[0 0 3 3] c) msxomm 

1) SS^I^ttPflE 

(JiE^SS^B ft) 

3MP&iKii£«^i«eLT09a y -eft 

9 • • ■ 2. 1 -» i^-jt/N^r S 
3felRW-HG-2 6 SfiEffi 
9l«ffi^«Si^£aiS«HA-NS I C 

[OO 3 5] 
[3c 1] 











PVDF/PMMA = 8 0/2 0 (KBLlt) 




PVDF/PMMA = 40/6 0 (SSit) 

AB»: SpaiKle Silver 3141^ 2 0£fi»M fltlfi^miOOSSfll) 











^i/o^i-vu 3 0 1 F ca&«) 

h2 0 1 0 

SparMe saver 31 41^T (|g|&«> : Silverilne Manutadurfng Ca SBS^N 



[O O 3 6] 



(6) 



1*^2 0 0 0-8 50 7 5 



«-2 i£«raa>8A 
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HOPE 








7 0 






2 0 






1 0 


2 


2 


6 0 
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5 0 
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60 








2 0 




2 0 
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20 


// 




60 










2 0 


20 


Jj 
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6 0 




20 






20 


if 
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6 0 


2 0 






20 


it 
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70 






30 






0 
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3 5 






2 0 






4 5 


ti 
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6 0 






20 






20 


1 S 



**«-2i»i£0«^^K«: 

B:4^$-y7Ji » E G 7 («&Rm) 

B3M*m («) « E A 9 (na"a«|») 

L L D P E ; tt«fiS&^«Jxf^P> 

B**'m (») 8 U F 2 3 O («£gttf6:> 
LOPE ;«eS3KUa:^t,> 

B3is:«*'>^& (ft) « L F 2 4 O (IftaiM) 
HOPE :a»JS^iJx^U> 

B:«:«*m (tt> SI H J 3 4 O («i£«i»> 

[00371 [S3] 

^-3 fFiiE^lg 













6 0- rui 
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8 5 


7 5 
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80 


70 
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70 
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70 
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F^— 4F100 ACIOC ACIOH AK03J AK06C 
AK17A AK17B AK25A AK25B 
AK25J AK62C AK63C AK64C 
AL03C AL05A AL06J AN02C 
BA03 BA07 BA10A BA10C 
BA13 BA15 CA13B CA23C 
DE01C DEOIH EH17 GB32 
HBOOB JA20A JA20B JB16A 
JB16J JL01 JL10B JN01A 
YYOOA YYOOB YYOOC YYOOH 



